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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the possible information recording device of carrying out additional record of the new data which follow 
the written in data of a record medium. A clock generation means for a store to generate the clock signal for a store 
for writing the new data in said record medium, synchronizing said new data, A clock playback means to read said 
written in data in said record medium, to reproduce the clock signal for a synchronization of said written in data, and 
to generate a playback clock signal, The information recording device characterized by having a phase actjustment 
means to synchronize the phase of said clock signal for a store with the phase of said playback clock signal. 
[Claim 2] A synchronizing signal detection means for said written in data to be data with which a specific 
synchronizing signal is allotted for every predetermined data block, and to detect said specific synchronizing signal 
from said written in data, counting based on [ answer the detection timing of said specific synchronizing signal by said 
synchronizing signal detection means, and ] said playback clock signal — counting which starts actuation — with a 
means said counting — the information recording device according to claim 1 characterized by having further the 
control means which sets the write-in initiation time to said record medium of said new data based on the enumerated 
data by the means. 

[Claim 3] Said phase adjustment means is an information recording device according to claim 1 or 2 characterized by 
synchronizing the phase of said clock signal for a store with the phase of the playback clock signal acquired from said 
written in data in the predetermined period before the additional recording start location of said new data in said 
record medium. 

[Claim 4] Said phase adjustment means is an information recording device according to claim 1, 2, or 3 characterized 
by returning said clock signal for a store to the frequency and phase of a proper with a predetermined time constant 
at said clock generation means for a store after synchronizing the phase of said clock signal for a store with the phase 
of said playback clock signal. 

[Claim 5] It is the possible information recording device of carrying out additional record of the new data which follow 
the written in data of a record medium. The comparison means which carries out the value comparison of the initial- 
data section corresponding to said predetermined amount of information allotted to the head of the rear data division 
corresponding to the predetermined amount of information allotted to the last of said written in data, and said new 
data, The information recording device characterized by having the control means which makes the value of said new 
data change when it is judged that the value of said rear data division and the value of said initial-data section are in 
agreement with said comparison means. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the information recording device which records information 
on the record medium like the optical disk of the lilac ITABURU (RW:Rewritable) mold which can rewrite information 
repeatedly in the write-once (WO:Write Once) mold which can write information in the same part only at once, or the 
same part in which additional record is possible about an information recording device. 
[0002] 

[Description of the Prior Art] In this kind of information recording apparatus, when writing information data in a disk 
recordable [ additional ], the clock signal for a store for writing in that information data is generated, synchronizing to 
the information data which should be written in. If it puts in- another way, usually information data will be written in a 
disk, taking a synchronization (for example, the so-called bit synchronization) to the clock signal for a store of the 
generated stable predetermined frequency. Generally this clock signal for a store is generated from reference clock 
generators, such as a crystal oscillator in which an oscillation output is [ independently ] possible. 
[0003] However, when making the postscript whose information data continue at information data [ finishing / the 
store ], and already write in new information data to a part or the disk currently written in partially, or additional 
record, the difference in a phase may arise between the clock signal for a store used for information data [ finishing / 
a store ], and the clock signal for a store used for new information data. 

[0004] In this case, the disk obtained after new data logging may be read, and it may become often difficult for 
reproducing the clock signal for a synchronization of the reading data of the disk concerned near the bond part of the 
information data of the order concerned in the actuation which carries out continuation playback of the information 
data of this order. Especially when a postscript is added with other information recording apparatus to the disk in 
which information data were written by one certain information recording apparatus Even if these information 
recording device is of the same kind, the clock signal for a store will be generated from a separate generation source 
at the time of each record. It cannot deny that precedence information data and its consecutiveness information data 
will be written in with the clock signal for a store with which not only a phase but frequencies differ. 
[0005] Although the PLL (Phase Locked Loop) circuit which considers a reading signal as an input is used for playback 
of the clock signal for a synchronization of reading data, the disk on which the information data of precedence and 
consecutiveness were recorded with the clock signal for a store which has great difference in a phase or a frequency 
will disturb the synchronous operation of a PLL circuit greatly [ near the bond part of these lead data and 
consecutiveness data ]. Consequently, the decoder which performs decode processing of reading data based on the 
clock signal for a synchronization of reading data may incorrect-detect the various data in reading data. 
[0006] Moreover, although the format which bears predetermined amount of information other than a bit 
synchronization which was mentioned above and to which a specific synchronizing signal is allotted for every data 
block is taken and he is trying to be made in the synchronization about the data block concerned at the time of 
playback, even if it makes into such a specific synchronizing signal the data written in a disk, they are arranged at data 
based on the clock signal for a store. Therefore, like ****, spacing with the specific synchronizing signal allotted first 
will be greatly different from the specific synchronizing signal allotted to precedence information data at the end and 
consecutiveness information data to spacing of the back before it with the write-in clock signal which carries out and 
has great difference in the phase and frequency to produce, and the detection impossible of a specific synchronizing 
signal and incorrect detection at the time of playback may be caused. In a player with the especially low ability to 
detect of this specific synchronizing signal, it is a serious problem. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, this invention is made in view of such a problem, and the place 
made into the purpose is to offer the information recording device which can take the record gestalt to the record 
medium which makes it possible to carry out continuation playback of the data followed and added to written in data 
and this smoothly, without disturbing the synchronous operation of reading data at the time of information playback. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the equipment by this invention It is 
the possible information recording device of carrying out additional record of the new data which follow the written in 
data of a record medium. A clock generation means for a store to generate the clock signal for a store for writing the 
new data in said record medium, synchronizing said new data, A clock playback means to read said written in data in 
said record medium, to reproduce the clock signal for a synchronization of said written in data, and to generate a 
playback clock signal, It is characterized by having a phase adjustment means to synchronize the phase of said clock 
signal for a store with the phase of said playback clock signal. 
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[0009] A synchronizing signal detection means for the above-mentioned information recording apparatus to use said 
written in data as the data with which a specific synchronizing signal is allotted for every predetermined data block, 
and to detect said specific synchronizing signal from said written in data, counting based on [ answer the detection 
timing of said specific synchronizing signal by said synchronizing signal detection means, and ] said playback clock 
signal — counting which starts actuation — with a means said counting — it can constitute so that it may have 
further the control means which sets the write-in initiation time to said record medium of said new data based on the 
enumerated data by the means. 

[0010] In the above-mentioned information recording apparatus, said phase adjustment means can synchronize the 
phase of said clock signal for a store with the phase of the playback clock signal acquired from said written in data in 
the predetermined period before the additional recording start location of said new data in said record medium. In the 
above-mentioned information recording device, after synchronizing the phase of said clock signal for a store with the 
phase of said playback clock signal, said phase adjustment means can be constituted so that said clock signal for a 
store may be returned to said clock generation means for a store with a predetermined time constant at the 
frequency and phase of a proper. 

[001 1] Moreover, the equipment by this invention is a possible information recording device of carrying out additional 
record of the new data which follow the written in data of a record medium. The comparison means which carries out 
the value comparison of the initial-data section corresponding to said predetermined amount of information allotted to 
the head of the rear data division corresponding to the predetermined amount of information allotted to the last of 
said written in data, and said new data, When it is judged that the value of said rear data division and the value of said 
initial-data section are in agreement with said comparison means, it is characterized by having the control means 
which makes the value of said new data change. 
[0012] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained to a detail, referring to a drawing. 
First, the general physical format at the time of writing information in DVD-R (Digital Video Disc-Recordable) as one 
of the record media in which additional record is possible is explained using drawing 1 thru/or drawing 3 . 
[0013] Error correction processing performed to DVD-R is performed considering an ECC (Error Correction code) 
block as the error unit. This ECC block is formed based on the data sector shown in drawing 1 , The original 
information recorded on DVD-R constitutes the physical structure containing two or more data sectors 20 like 
drawing 1 , and is constituted. The ID information 21 one data sector 20 indicates the starting position of the data 
sector 20 to be from the head, ID information error correcting code 22 for correcting the error of the ID information 
21 concerned (JEC:ID Data Error correction Code), Preliminary data 23 and the data 24 which bear the main 
information which should be essentially recorded on the disks concerned, such as an image, and voice or computer 
data, The error detection code (EDC:Error Detection Code) 25 for detecting the error in data 24 is constituted by the 
block data allotted in order. In DVD-R, the original information which should be recorded when two or more these data 
sectors 20 continue is constituted. 

[0014] Such a data sector 20 is carried out like drawing 2 , and is used for construction of an ECC block. As shown in 
introduction and drawing 2 (A), one data sector 20 is divided every 172 bytes, and the divided data (this is hereafter 
called a data block 33) are arranged in perpendicularly, respectively. When it does so, perpendicularly, the data block 
33 of 12 lines will be located in a line. 

[0015] Subsequently, as shown in drawing 2 (B), the sign 31 in [ of 10 bytes ] ECC (PI (Pality In) sign) is assigned to 
each data block 33, respectively. One correction block 34 is constituted by adding the sign 31 in ECC to the tail of the 
data block 33 concerned. In this phase, the correction block 34 containing the sign 31 in ECC will be arranged in 
perpendicularly 12 lines. And as for attached processing of such a sign 31 in ECC r the data sector 20 is repeated by 
16 pieces. Thereby, the correction block 34 of 192 lines is acquired. 

[0016] In drawing 2 (B), further, to the block data which is put in order and formed perpendicularly, the correction 
block 34 of **** of 192 lines mentioned above divides perpendicularly for every byte, and adds the sign 32 outside 
[ ECC ] 16 pieces (PO (Pality Out) sign) to it to the divided data shortly. In addition, the sign 32 outside ECC is added 
also to the part of the sign 31 in ECC among the above-mentioned correction blocks 34. 

[0017] In this way, one ECC block 30 containing 16 data sectors 20 is formed. In addition, the gross information 
content which one ECC block 30 bears so that the above explanation may show is [Equation 1]. Cutting tool x 
(192+16) line = (172+10) It is 37856 bytes, among these the information data 24 are [Equation 2]. It becomes 2048 
byte x1 6=32768 byte. 

[0018] Moreover, in drawing 2 (B), **** which "D#.*" Becomes 1 byte each of data which constitute the ECC block 
30 is given. For example, "D1.0" shows 1 byte of data arranged at the 1st line 0th train, and "D1 90.1 70" shows 1 byte 
of data arranged at the 190th line 1 70th train. Therefore, the sign 31 in ECC will be arranged at the 172nd train 
thru/or 181 trains, and the sign 32 outside ECC will be arranged at the 192nd line thru/or the 207th line. 
[0019] Furthermore, since one correction block 34 is continuously recorded on DVD-R, the error of the whole block 
concerned may generate it. However, as shown in drawing 2 (B), since the ECC block 30 is constituted so that the 
both sides of the sign 31 in ECC and the sign 32 outside ECC may be included, it can correct the data horizontally 
located in a line in drawing 2 (B) ( and can correct the data perpendicularly located in a line in drawing 2 (B) with the 
sign 31 in ECC with the sign 32 outside ECC. This becomes horizontally possible to perform the error correction of 
the duplex in a perpendicular direction in the ECC block 30 shown in drawing 2 (B), and an error correction can be 
more powerfully done as compared with the error correction processing used for the conventional CD (Compact Disk) 
etc. 

[0020] If it explains in full detail per this point, even if one correction block 34 (continuously recorded on DVD-R as 
mentioned above including a total of 182 bytes of data including the sign 31 in ECC for one line.) will be altogether 
destroyed by the trauma of DVD-R etc., for example, when it is seen from a perpendicular direction, it cannot but be 1 
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byte of data corruption to the sign 32 outside ECC of one train. Therefore, if an error correction is performed using 
the sign 32 outside ECC corresponding to each train, even if all one correction blocks 34 are destroyed, an error 
correction can be performed and it can reproduce correctly. 

[0021] The concrete record gestalt over DVD-R of this ECC block 30 is shown in drawing 3 . In addition, in drawing 3 , 
the 1-byte data ****(ed) by "D#.*" are the same as that of what was similarly ****(ed) in drawing 2 (B). First, the 
ECC block 30 is horizontally put in order and interleaved by the single tier every correction block 34, as shown in the 
maximum upper case of drawing 3 . Thereby, it is changed into 16 recording sectors 40 as shown in the 2nd step of 
drawing 3 . In this conversion, one recording sector 40 will include 2366 bytes (37856 byte /1 6) of information, and the 
data sector 20, the sign 31 in ECC, or the sign 32 outside ECC is intermingled in this. However, in the head of each 
recording sector 40, the ID information 21 (refer to drawing 1 ) in the data sector 20 is arranged. 

[0022] As this one recording sector 40 is shown in the 3rd step of drawing 3 , it is divided into the data 41 in every 91 
bytes, and Header H is added to each. Then, it becomes irregular eight to 16 times, and the recording sector 40 of this 
header addition condition is changed into the sink frame 42 for every data 41 and its header, as shown in the bottom 
°f drawing 3 . One sink frame 42 will be constituted by header H' and data 43 after conversion. Moreover, the amount 
of information of one sink frame 42 is [Equation. 3]. 91 byte x8x(16/8) = 1456-channel bit (however if sink information 
is included 1488-channel bit) 

It is written in DVD-R with the gestalt which a next door and this sink frame 42 followed. At this time, one recording 
sector 40 will contain 26 sink frames 42. 

[0023] If eight to 16 recovery and a day interleave are performed in case the information concerned is reproduced by 
recording information on DVD-R according to the physical format explained above (refer to drawing 3 ), the original 
ECC block 30 can be restored, a powerful error correction which was mentioned above can be performed, and 
information can be reproduced correctly. Although information is recorded on DVD-R in this way with the gestalt of a 
sink frame sequence as shown in the bottom of drawing 3 , the record is made in the truck beforehand defined in 
DVD-R. 

[0024] Drawing 4 shows the structure of the recording layer of DVD-R including the truck which bears the logged 
point of this information. In drawing 4 , the land truck 3 for the coloring matter film 5 being formed, and DVD-R1 
ac(joining the informational groove truck 2 which can be written in and the informational groove truck 2 of the above- 
mentioned sink frame sequence, and making the laser beam B as reading light or a write-in (record) light guide to the 
groove truck 2 is formed. The groove truck 2 is seen from the generation source side of a laser beam B, and it is made 
a concave, and the land truck 3 is seen from this generation source side, is made convex, and it is formed so that the 
golden vacuum evaporationo side 6 as a light reflex side for reflecting Beam B may be supported. 
[0025] The so-called wobbling which surges in the shape of a wave on a predetermined frequency (for example, 
frequency corresponding to the proper rotational speed of the disk concerned) in the direction where the groove truck 
2 is parallel to the flat side of the disk concerned is given. By using this wobbling, it is possible to perform the roll 
control of the disk concerned at the time of information reading. PURIPITTO 4 which bears record control information, 
such as timing control information for controlling the address information and record timing which show the record 
location of DVD-R1, is formed in the land truck 3. 

[0026] The above-mentioned wobbling and PURIPITTO 4 are beforehand formed for this groove truck 2 and the land 
truck 3 from the first at the time of production of DVD-R1. If it adds, wobbling and PURIPITTO 4 will bear the 
established recording information already formed (record), before writing in the first information. At the time of 
information record of DVD-R1 which has such structure, light beam B is irradiated by DVD-R1 so that the core of 
light beam B may be in agreement with the core of the groove truck 2, and the pit corresponding to the above- 
mentioned sink frame sequence is formed in the groove truck 2. At this time, as shown in drawing 4 , the magnitude of 
the spot SP of light beam B is set up so that a part of spot concerned may be irradiated by the land truck 3. 
Moreover, the established recording information of the disk proper concerned which PURIPITTO 4 is detected by the 
push pull method using a part of reflected lights of the optical spot SP irradiated by this land truck 3, and that 
PURIPITTO shows is acquired. Furthermore, the wobble signal according to wobbling of the groove truck 2 is detected 
using the reflected light of the optical spot SP currently irradiated by the groove truck 2, and the roll control of DVD- 
R1 based on this wobble signal is performed. 

[0027] PURIPITTO (LPP (Land Pre Pit) is called hereafter) 4 formed in the land truck 3 at the data list of the sink 
frame sequence written in the groove truck 2 and this is considered as the correspondence relation like drawing 5 . As 
shown in drawing 5 , along with the center line, the data of the sink frame sequence which is recording information are 
recorded on the groove truck 2. It is controlled so that one sink frame per eight wobbling periods which the groove 
truck 2 presents is recorded on the occasion of this record. A wobbling frequency covers all sink frames and is set 
constant 140kHz (proper reading rate reduced property). 

[0028] As explained to the head of a sink frame in previous drawing 3 , header H' is allotted and the synchronizing 
signal SY is assigned to the header at the tip. This synchronizing signal SY is formed in order to take the 
synchronization of a sink frame, and it has the same-waveform symbol of the die length of 14T. Here, T is equivalent 
to bit spacing in the data sequence before 8-16 modulation as shown in the 3rd step of drawing 3 . A sink frame has 
the die length of 1488T. 

[0029] On the other hand, LPP4 is formed in the location corresponding to a upward arrow head at drawing 5 . That is, 
it is formed in the land truck 2 which is a location corresponding to either the wave crest presented by wobbling of the 
groove truck 2 in drawing 5 , or a trough, moreover counts from the head in a sink frame, and aojoins the three 
locations concerned, and he is trying to get. however, one recording sector (refer to drawing 3 ) — setting — the 
even-numbered sink frame (EVEN frame) — or LPP4 is made to be formed only in the odd-numbered sink frame 
(ODD frame). In drawing 5 , the case where LPP4 is formed only for the EVEN frame is shown, and LPP4 is not formed 
in the location corresponding to a upward dotted-line arrow head. LPP4 allotted to the head of a sink frame most in 
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near is formed in a synchronization, and is surely made to be allotted corresponding to the defined even number or the . 
odd-numbered frame. This LPP4 for a synchronization bears the address information on the recording surface of 
DVD-R, and the address information is identified per recording sector. 

[0030] In addition, the formation location of LPP4 is mostly matched with the record location of the synchronizing 
signal SY in the sink frame data written in the groove truck 2 so that this drawing 5 may also show. The information 
recording apparatus by this example can treat DVD-R in which established recording information is formed in with the 
above gestalten, and sink frame sequence data are written, and explains the detail hereafter. 

[0031] Drawing 6 shows the rough configuration of this information recording device. The laser beam is irradiated in 
drawing 6 by the pickup 60 as an optical head in which an output of a laser beam is possible on the both sides of 
reading light level and write-in light level, DVD-R1 (it only being hereafter called a disk) rotating with a spindle motor 
50. This laser beam that carried out incidence to the disk turns into the reflected light of the condition according to 
recording information, and is led to pickup 60 while it reaches the reflector (refer to drawing 4 ) of the disk concerned. 

[0032] Pickup 60 builds in the photo-electric-conversion circuit containing a photo detector, and receives the 
reflected light from a disk, and makes the photo electric conversion according to the light-receiving level and 
condition. The photo-electric-conversion output is supplied to a regenerative amplifier 61 as a reading signal. A 
regenerative amplifier 61 amplifies the supplied reading signal, and supplies the amplified reading signal to the wobble 
detector 63 and the LPP (PURIPITTO) detector 64 through a band-pass filter (BPF) 62. 

[0033] The wobble detector 63 detects or extracts the above-mentioned wobble signal from a reading signal, and 
supplies this to one input of the cross talk removal circuit 65. The LPP detector 64 detects above-mentioned 
PURIPITTO 4 from a reading signal, and generates the PURIPITTO signal according to the detection result. A 
PURIPITTO signal is supplied to the PURIPITTO (LPP) decoder 66 while it is supplied to the other inputs of the cross 
talk removal circuit 65. 

[0034] The cross talk removal circuit 65 has the function to remove the jitter component resulting from the cross talk 
contained in a wobble signal based on a PURIPITTO signal, and supplies the wobble signal after removal to the PLL 
circuit 70 for wobble synchronous-clock generation. The wobble signal acquired will have the precision depending on 
the detection precision of the PURIPITTO signal based on the residual error which it cannot finish taking by time-axis 
servoes, such as a spindle servo, on a time-axis. If another word is carried out, I hear that the wobble signal acquired 
includes the error (about **5T) of the PURIPITTO signal by residual error, and there is. 

[0035] The phase comparator 71 which the PLL circuit 70 makes the force the wobble signal by which cross talk 
removal was carried out much more, carries out the phase comparison of this to other input signals, and outputs the 
error signal according to both phase contrast, The low pass filter 72 which makes the low-frequency component of an 
error signal pass (LPF), It is constituted by the counting-down circuit 74 which carries out dividing of the oscillation 
output clock signal of VC073 and VC073 to which an oscillation frequency is changed according to this filter output, 
generates the signal of a frequency equivalent to a wobble signal, and is supplied to the other inputs of a phase 
comparator 71. The output clock signal of VC073 serves as a radical of the clock for a store, and is supplied to the 
phase doubling circuit 80 as a clock signal WCK0 for a original store which carried out phase simulation, the output, 
i.e., the wobble signal, of the PLL circuit 70. The PLL circuit 70 corresponds to the clock generation means for a 
store. 

[0036] The reading signal amplified from the regenerative amplifier 61 is supplied to the main data decoder 67, the bit 
clock regenerative circuit 68, and the sink detector 69 again. The main data decoder 67 performs processing which 
restores data 24, performing error correction processing from an ECC block to a reading signal including data 
processing of 8 -16 recovery or a day interleave (refer to drawing 1 thru/or drawing 3 ), and the restored data are 
transmitted to CPU9. CPU9 sends this transmitted restoration data to the playback data-processing system which is 
not illustrated for making actual sound output, a video output, or data output. On the other hand, from the detected 
PURIPITTO signal, the LPP decoder 66 detects the address information and sink frame synchronization information 
which show the record location in the recording surface of a disk, and sends these to CPU9. CPU9 performs various 
processings using the address and sink frame synchronization information based on this PURIPITTO signal. 
[0037] The clock regenerative circuit 68 reproduces the clock for bit synchronizations of the data which a reading 
signal bears (it has a period T), and the output is supplied to CPU9 and the phase doubling circuit 80 as a playback 
clock RCK. The sink detector 69 detects the synchronizing signal SY (refer to drawing 5 ) as a specific synchronizing 
signal contained in a reading signal. The sink detector 69 generates sink detecting-signal SY' of the shape for example, 
of a pulse which answered detection of a synchronizing signal SY. This sink detecting signal is supplied to CPU9 and 
the phase doubling circuit 80. 

[0038] The phase doubling circuit 80 is the clock signal WCK0 for a original store which carried out phase simulation 
to the wobble signal from the PLL circuit 70. The phase shifter 81 which can shift a phase, The phase comparator 82 
which makes the output signal of a phase shifter 81 the force much more, and outputs the error signal according to 
both phase contrast by considering the playback clock signal RCK from the above-mentioned clock regenerative 
circuit 68 as other inputs, The low pass filter 83 which makes the low-pass component of an error signal pass (LPF), 
The sample hold (S/H) circuit 84 which answers a sample hold timing signal, carries out the sample of the value of the 
output signal of LPF83, and holds it, The adder 85 adding the value and offset value of an output signal of a sample 
hold circuit 84, The offset value generating circuit 86 which supplies a predetermined offset value to an adder 85, 
Reference signal V0 corresponding to the amount of phase shifts [ consider the addition output of. an adder 85 as one 
input, and ] at the time of the stationary of a phase shifter 81 The loop-formation switch 87 which considers as the 
input of another side and outputs either of these two inputs to a phase shifter 81 alternatively according to the loop 
control signal from CPU9, It is constituted by the S/H timing generation circuit 88 which generates the sample hold 
(S/H) timing signal to the S/H circuit 84 based on the output playback clock signal of the clock regenerative circuit 
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68, the output sink detecting signal of the sink detector 69, and the control signal from CPU9. The phase doubling 
circuit 80 bears a phase adjustment means. 

[0039] In this phase doubling circuit 80, when CPU9 generates a loop control signal to the loop-formation switch 87 so 
that the output of an adder 85 may be chosen (at the time of loop-formation closing), fundamentally, the phase error 
of the clock signal WCK for a store after a phase shift and the playback clock signal RCK is acquired with a phase 
comparator 82, and the sampled value of this phase error is acquired by the sample hold circuit 84. And an adder 85 
supplies the feedback signal according to the aggregate value of the sampled value and offset value to a phase shifter 
81 through a switch 87. The feedback signal supplied to a phase shifter 81 here will set the amount of phase shifts 
according to a phase error, and the amount of phase shifts (value which shows how much a phase shift should be 
carried out) which completes the value of the phase error concerned, and the aggregate value of an offset value as 
zero in more detail as a phase shifter 81. 

[0040] Therefore, the clock signal WCK for a store is made to agree from the loop-formation closing point in time 
concerned gradually to the phase which seasoned the phase of the playback clock signal RCK from the clock 
regenerative circuit 68 with an offset part by the feedback control of the loop formation formed by these phase 
shifters 81, a phase comparator 82, LPF83, the S/H sample hold circuit 84, the adder 85 and the offset value 
generating circuit 86, and the loop-formation switch 87. Thus, the clock signal WCK for a store by which phase 
doubling was carried out is drawn from a phase shifter 81, and is supplied as a bit clock for code translation in the 
encoder 91 which bears one of the information recording systems. As for the offset adopted here, it is desirable to 
consider as the value corresponding to time amount after irradiating a write-in beam at a disk until a record mark is 
actually formed. By doing in this way, the store of the data which suited the recording characteristic of a disk is made. 

[0041] Moreover, reference signal V0 When CPU 9 generates a loop control signal to the loop-formation switch 87 so 
that it may choose (at the time of loop-formation disconnection), it is the reference signal V0 concerned. The 
corresponding amount of phase shifts is set as a phase shifter 81, and a phase shifter 81 is the clock signal WCK0 for 
a original store in this set-up amount of phase shifts. A phase is shifted and the clock signal WCK for a store is 
generated. Therefore, at the time of loop-formation disconnection, it is not dependent on a playback clock, and is a 
reference signal V0. The clock WCK for a store with which phase adjustment which becomes settled was performed 
will be generated. 

[0042] About the detail of the S/H timing generation circuit 88, it mentions later. An encoder 91 performs tail end 
coding of the data which should be written in a disk transmitted from CPU9. Here, the code translation for making 8 - 
16 modulation which is referred to at previous drawing 3 is made. It receives from the write-data supply system which 
does not illustrate the HARASHIN number of the data which should be written in, and CPU9 generates the data which 
should perform processing which interleaves to the ECC block 30 concerned, and should transmit to an encoder 91 
while it adds data processing other than 8-16 modulation processing, i.e., the sign 31 in ECC mentioned above and the 
sign 32 outside ECC, to the HARASHIN number concerned and constitutes the ECC block 30. 9m of internal memories 
is used for this data transfer. Transfer data are once memorized by this memory 9m, and are read one by one to the 
predetermined timing which CPU9 judged. The data finally encoded by the encoder 91 are sent to the power control 
circuit 92. 

[0043] The power control circuit 92 generates the control signal for specifying the laser power according to the coded 
data sent from the encoder 91 in write-in mode, and the laser drive circuit 93 emits the driving signal of the level 
adapted to the actual pickup light source laser according to this control signal. Thereby, the reinforcement of the laser 
beam for record (store) to which pickup 60 irradiates a disk is made to change corresponding to coded data, on the 
other hand — the coded data to which the power control circuit 92 was sent from the encoder 91 in reading mode — 
not responding — the low for reading, and abbreviation — generating the control signal for specifying fixed laser 
power, the laser drive circuit 93 emits the driving signal of the level adapted to the actual pickup light source laser 
according to this control signal. By this, a disk will be read by the laser beam for reading of the fixed low which pickup 
60 irradiates. 

[0044] The output wobble signal of the wobble detector 63 is used also for the roll control of a disk again, as 
mentioned already. A wobble signal is supplied to the input of another side of the phase comparator 51 which 
considers the reference clock signal specifically supplied from the local oscillator which is not illustrated as one input. 
A phase comparator 51 acquires the frequency error and phase error of two inputs, and supplies the spindle control 
signal according to this to a driver line 52, and a driver line 52 generates the driving signal of the. motor 50 according 
to a spindle control signal. The roll control of a motor 50 will be made so that the frequency of the wobble signal 
detected from a reading signal may be in agreement with the frequency of a reference clock signal by this. 
[0045] Next, actuation of this information recording device is explained. Drawing 7 is a timing diagram which shows 
each part actuation wave and the gestalt of operation in the additional recording mode which adds [ is made to follow 
them and ] and writes data (henceforth new data) in this anew to a series of written in data (henceforth the old data) 
already written in the disk of the information recording apparatus shown in drawing 6 . 

[0046] As shown in the (A) stage of drawing 7 , in this example at the time of write-in termination of the old data the 
1st in head recording sector 40T of ECC block 30T which should be allotted to the degree of last ECC block 30E of 
the old data concerned — all the data divisions of sink frame 42F, and the 2nd — the dummy data (hereafter) 
corresponding to 86 bytes of the data division of sink frame 42S 44 called old dummy data is recorded after the old 
data concerned with the ID information 21 which sink-information-SY(s) and corresponds. 

[0047] If an additional recording start command is emitted from the command means which is not illustrated to the 
disk [ finishing / the old data store ] made with such a gestalt, CPU9 will perform additional record processing as 
shown in drawing 8 and drawing 9 . That is, CPU9 answers an additional recording start command, and makes reading 
mode start first (step S1). In this processing, CPU9 controls the power control circuit 92 to be set to the 
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comparatively low fixed reading light level of extent which the exposure luminous intensity to the disk 1 of pickup 60 
does not make produce a write-in operation of the recording surface concerned, without answering input data from an 
encoder 91. 

[0048] Subsequently, CPU9 searchs N address which is an address corresponding to the ID information 21 concerned 
in order to retrieve the head side ID information 21 on recording sector 40E on which the last old data are recorded 
among the old data (step S2). This processing is performed based on the output signal of a decoder 67. In addition, it 
supposes that the address which the ID information 21 allotted to the head side of the data of recording sector 40E of 
the last in the last ECC block 30E among the old data shows here is an N address, and it is supposed that the address 
which the ID information 21 allotted to the head side which is recording sector 40T on which is followed at it and the 
old dummy data 44 is recorded shows is an address (N+1). 

[0049] Detection of the ID information 21 corresponding to N address starts reading of the data currently recorded on 
recording sector 40E following on the ID information 21 corresponding to the N address concerned, and its data of 
consecutiveness recording sector 40T (step S3), (time of day t1 of drawing 7 reference) And CPU9 judges whether 
the ID information 21 corresponding to an address (N+1) was detected based on the recovery output of reading data, 
i.e., the output signal of a decoder 67, (step S4). When the ID information 21 corresponding to an address (N+1) is not 
detected in step S4, reading of data is continued until it is detected. 

[0050] the 2nd in recording sector 40T corresponding to [ in next time / when the ID information 21 corresponding to 
an address (N+1) is detected in step S4 (time of day t2 of drawing 7 reference) / CPU /9 ] the ID information 21 on 
the address concerned (N+1) for a retrieval target — it searches based on the reading data obtained by going on 
further as sink frame 42S (step S5). detecting-signal SY' of the synchronizing signal SY of concerned 2nd sink 
[ CPU /9 ]-in more detail frame 42after ID information 21 detection of address (N+1) S head — the sink detector 69 - 

- receiving — the receiving timing — having — the 2nd concerned — arrival of sink frame 42S is detected. 
[0051] in this way, the 2nd — if sink frame 42S are detected (time of day t3 of drawing 7 reference), CPU9 will emit 
the authorization command signal for permitting that a S/H timing signal is supplied to the S/H circuit 84 in the S/H 
timing generation circuit 88 (step S6). CPU9 — again — the 2nd concerned — detection of sink frame 42S is 
answered and the count of the playback clock from the clock regenerative circuit 68 is started (step S7). 

[0052] The S/H timing generation circuit 88 is constituted like drawing 10 . In drawing 10 the S/H timing generation 
circuit 88 AND-circuit 8G which consider sink detecting-signal SY' from the above-mentioned authorization command 
signal and the sink detector 69 as an input, SR flip-flop 8F1 which makes a set input the output signal of AND-circuit 
8G, Counter 8C which considers the playback clock from the clock regenerative circuit 68 as a trigger input while 
making Q output signal of SR flip-flop 8F1 into reversal reset input and enable input, 1st comparator 8CM1 which 
performs the coincidence judging with the counted value of counter 8C, and the 1st predetermined counted value, 2nd 
comparator 8CM2 which performs the coincidence judging with the counted value of counter 8C, and the 2nd 
predetermined counted value, and supplies the coincidence decision output to the reset input of above-mentioned 
flip-flop 8F1, It is constituted by SR flip-flop 8F2 which make a set input the coincidence decision output of this 1st 
comparator 8CM1, and make reset input the coincidence decision output of 2nd comparator 8CM2. From Q output of 
SR flip-flop 8F2, the S/H timing signal to the S/H circuit 84 is generated. 

[0053] In this configuration, when the both sides of an authorization command signal and sink detecting-signal SY' 
become significant [ AND-circuit 8G ], a high-level signal is generated, this is answered, and flip-flop 8F1 is made into 
a set condition. Thereby, reset is canceled and counter 8C is made into the countable condition of a playback clock. 
Therefore, counter 8C will answer that the both sides of an authorization command signal and sink detecting-signal 
SY' became significant, and will start count actuation! Comparator 8CM1 detects that the count output of counter 8C 
reached the 1st counted value N1, and changes flip-flop 8F2 into a set condition. If the count of counter 8C 
progresses further after that, comparator 8CM2 will detect that the count output concerned reached the 2nd counted 
value N2, and will change flip-flop 8F2 into a reset condition. By this, flip-flop 8F2 will start a S/H timing signal in the 
1st counted value N1, and they will bring it down in the 2nd counted value N2. 

[0054] Therefore, from Q output of 2, a wave-like S/H timing signal as shown in an SR flip-flop 8F(F) stage is 
generated. [ of drawing 7 ] in addition, it is shown in drawing 7 — as — the 1 st counted value N1 of the above — the 
2nd — it considers as the value equivalent to 40 bytes of the old dummy data in sink frame 42S — having — the 2nd 
counted value N2 of the above — the 2nd — it considers as the value equivalent to 86 bytes of the old dummy data 
in sink frame 42S, and the difference of both counted value is set as 46 bytes of 1 sink frame which are equivalent to 
one half extent in general, the timing to which counter 8C will reach the 1st counted value N1 if it puts in another way 

— the 2nd — the timing to which it corresponds when reading for 40 bytes of the old dummy data in sink frame 42S is 
completed, and counter 8C reaches the 2nd counted value N2 — the 2nd — it corresponds, when reading for 86 bytes 
of the old dummy data in sink frame 42S is completed, and the high-level duration of a S/H timing signal is equivalent 
to 46 bytes. However, the 1st and 2nd counted value N1 and N2 and those differences may be changed not only into 
the value mentioned above but into respectively suitable, another value. As a mode which can be changed freely, as 
shown in drawing 10 , memory 8V1 which enables modification of counted value predetermined [ these ], and can store 
it suitably, and 8V2 can be used. 

[0055] on the other hand — CPU9 — counting — as a means — the 2nd — detection of sink frame 42S was 
answered, the count of the playback clock from the clock regenerative circuit 68 is started, and it is distinguished 
whether the counted value from the count initiation concerned reached the 1st counted value N1 of the above (step 
S8). If the 1st counted value N1 is reached, CPU9 will start a loop control signal, will carry out a switch 87, and will 
make the servo loop of the phase doubling circuit 80 close, as shown in the (E) stage of drawing 7 (step S9). This 
loop-formation closing timing will be equivalent to the timing of the rising edge of a S/H timing signal. 
[0056] Then, CPU9 distinguishes whether the count actuation was continued further and the counted value concerned 
reached the 2nd counted value N2 of the above (step S10). When having counted the 2nd counted value N2 here is 
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distinguished (time of day t4 of drawing 7 reference), write-in mode is made, as for CPU9, to start as a control means 
(step S 1 1 ). In this processing, CPU9 controls the power control circuit 92 according to the input data from an encoder 
91 to a recording mode to which the exposure luminous intensity to the disk 1 of pickup 60 is changed between the 
write-in light level which may produce a write-in operation in a disk recording surface, and the reading light level which 
is not so. 

[0057] the 2nd concerned as shown in the (H) stage of drawing 7 as a continuous line among the output data of an 
encoder 91 by this — the data after the 87th byte of sink frame 42S will be incorporated in the power control circuit 
92, and will be recorded on a disk 1. It is shown that the output data of the encoder 91 shown in the drawing 7 (H) 
stage by the dotted line are not reflected in the output of the power control circuit 92 although are transmitted to the 
power control circuit 92 and reading mode is set up therefore. Even when not writing in data, in addition, setting the 
exposure light of pickup 60 as playback power is continued because the reflected light for tracking servo control is 
required in order to carry out the tracking of the information recording track on a disk (groove truck). 
[0058] After the writing of new data is started in this way, it judges whether the original new data which should be 
transmitted to an encoder 91 ended CPU9 (step SI 2). When having not ended, continue record of new data as it is, 
and when it ends The dummy data 44 which corresponds as a final treatment at the time of record termination to 86 
bytes of all the data divisions of the 1st sink frame in the head recording sector 40 of the ECC block 30 which should 
be allotted to the degree of the last ECC block 30 of the data concerned, and the data division of the 2nd sink frame 
It memorizes after the data concerned with the ID information 21 which sink-information-SY(s) and corresponds (step 
S13). This mode is the same as that of the processing at the time of the record termination of the old data which 
carried out point **. 

[0059] Without answering input data from an encoder 91, after the stores in connection with all new data including the 
additional record at the time of record termination are completed by step S13, CPU9 controls the power control 
circuit 92, and switches it to reading mode so that the exposure luminous intensity to the disk 1 of pickup 60 may 
serve as fixed reading light level (step S14). In this way, additional record processing of new data is completed. 
[0060] As mentioned above, a loop control signal is started just before the store of new data, and a S/H timing signal 
is generated. While a S/H timing signal is in a high level, the S/H circuit 84 operates so that a sampling, i.e., the error 
signal from LPF83, may be incorporated and it may transmit to an adder 85. At this time, CPU9 is controlling the 
switch 87 to start a loop control signal and to relay the output of an adder 85 to a phase shifter 81, and the amount of 
phase shifts according to the error signal concerned is specified as a phase shifter 81 for the high-level period of a 
S/H timing signal. 

[0061] Therefore, while a S/H timing signal is in a high level, feedback control of the phase doubling circuit 80 will be 
performed, and as shown in the (G) stage of drawing 7 , it will change in the direction in which the output error level of 
LPF83 in the feedback loop concerned becomes small, and, as for the loop formation concerned, the so-called phase 
lead-in will be made. When this phase lead-in progresses, the loop formation concerned will shift to a lock range, and 
the phase lock condition that an error signal is stored near the desired value which becomes settled in an offset value 
will be maintained. The clock WCK for a store is set by the target phase which seasoned the phase of the playback 
clock RCK with offset in the high-level period of the S/H timing signal in front of the store of this new data in this 
way. 

[0062] The S/H circuit 84 will hold the value of the error signal which answered falling of a S/H timing signal and 
carried out the sample just before that, and will output this to an adder 85 henceforth. Therefore, the amount of phase 
shifts corresponding to the aggregate value of this retention data and offset value will continue after high-level period 
progress of a S/H timing signal in a phase shifter 81, and will be specified as it, and phase adjustment of the clock 
WCK for a store will be carried out in the amount of phase shifts continued after high-level period progress of a S/H 
timing signal. 

[0063] In addition, it sets in the (C) stage of drawing 7 , and the (D) stage. The slash section which shows roughly and 
typically the phase mode of the clock WCK for a store and the playback clock RCK, and was given to the clock WCK 
for a store It is a reference value V0, without carrying out phase doubling. The cross hatching section given by the 
clock WCK for a store that the phase becomes settled in the corresponding amount of phase shifts The vertical-line 
section to which doubling with the phase of the playback clock RCK was given by the clock WCK for a store shows, 
respectively that the condition of having agreed mostly in the phase of the playback clock RCK is maintained. 
[0064] Since according to actuation of such a phase doubling circuit 80 it is adjusted so that the phase of the clock 
WCK for a store may adjust only a predetermined period in the phase of the playback clock RCK by written in data 
from front reading rather than the store of new data, new data can be written in a disk with a bit [ having maintained 
the continuity of the phase of the bit clock of written in data ] clock. Therefore, in the disk written in in this way, 
continuation playback of the written in data concerned and new data can be carried out smoothly, without causing 
trouble in playback and sink detection of a bit clock. 

[0065] Next, other examples by this invention are explained. Drawing 1 1 shows the outline configuration of the 
information recording device by the 2nd example of this invention, and the same sign is given to the part equivalent to 
what is shown in drawing 6 . The information recording device in drawing 1 1 consists of configurations of drawing 6 
fundamentally except for the phase shifter 81, the offset generating circuit 86, and the S/H circuit 84. So, the 
alteration of a configuration of adder 7A being connected between LPF72 and VC073, and PLL circuit 70' considering 
the output signal of LPF72 as one input, and supplying an addition output signal to VC073 is given. 
[0066] Furthermore, in changed phase doubling circuit 80', while the output signal of VC073 is directly supplied to the 
input of a phase comparator 82, it is drawn as a clock signal WCK for a store. In phase doubling circuit 80', the output 
signal of LPF83 is supplied to the other inputs of adder [ in / through LPF8f / it considers as the force much more 
and / in the output signal of the loop-formation switch 87 / PLL circuit 70' ] of loop-formation switch 87 7A through 
amplifier 85' again. And the loop control signal supplied to the loop-formation switch 87 is generated by timing 



JP,11-203785,A [DETAILED DESCRIPTION] 



8/10 s<—is 



generation circuit 88* which has a configuration equivalent to the S/H timing generation circuit 88 which carried out 
point **, and a signal generation principle. 

[0067] In phase doubling circuit 80', a phase comparator 82 carries out the phase comparison of the output signal 
(clock WCK for a store) of VC073 in PLL circuit 70', and the playback clock signal RCK from the clock regenerative 
circuit 68, and supplies the signal according to both phase error to the loop-formation switch 87 through LPF83 and 
amplifier 85'. The loop-formation switch 87 is the output magnification error signal and reference signal V0 of amplifier 
85'. Either is alternatively outputted to LPF81 The signal which passed through LPF8f is added to the input-control 
signal of VC073 in PLL circuit 70'. 

[0068] In such a configuration, when CPU9 generates a loop control signal to the loop-formation switch 87 so that the 
output of amplifier 85' may be chosen (at the time of loop-formation closing), the phase error of the clock signal WCK 
for a store and the playback clock signal RCK is acquired with a phase comparator 82, and the feedback signal 
according to this phase error is supplied to VC073 through a switch 87, LPF8f, and adder 7A. The feedback signal 
supplied to VC073 here will set the amount of phase shifts according to a phase error, and the amount of phase shifts 
(instantaneous frequency) which completes the phase error concerned as zero in more detail as VC073. 
[0069] Therefore, the clock signal WCK for a store is made to agree from the loop-formation closing point in time 
concerned gradually to the phase of the playback clock signal RCK from the clock regenerative circuit 68 by the 
feedback control of the loop formation formed of these phase comparators 82, LPF83, amplifier 85', the loop-formation 
switch 87, LPF8f, and adder 7A. 

[0070] Moreover, reference signal VO When CPU9 generates a loop control signal to the loop-formation switch 87 so 
that it may choose (at the time of loop-formation disconnection), it is the reference signal V0 concerned. The 
corresponding amount of phase shifts (instantaneous frequency) is set as VC073, and VC073 shifts the phase of the 
clock signal WCK for a store in this set-up amount of phase shifts (that is, instantaneous frequency is changed). 
Therefore, reference signal V0 for which it does not depend on a playback clock at the time of loop-formation 
disconnection The clock WCK for a store with which phase adjustment which becomes settled was performed will be 
generated. 

[0071] however — it should annotate — it is an operation of LPF81 This LPF8f is the value of the output signal of 
amplifier 85' to the reference signal V0 about a feedback signal, when the loop-formation switch 87 switches selection 
to a reference signal V0 from the output signal of amplifier 85'. The operation which is made to change gently to a 
value and is supplied to VC073 is done so. Thereby, it sets after the loop-formation disconnection after the phase 
lock condition of the loop formation concerned, and is a reference signal V0 from the locked phase. After changing the 
phase of the clock signal WCK for a store to a corresponding phase gradually and carrying out for a while, it is a 
reference signal V0 for the first time. He is trying to make it return to a corresponding phase (frequency). 
[0072] Actuation of this information recording device is shown in drawing 12 . In drawing 12 , as shown in the (F) 
stage, while a loop control signal starts to the timing of the 1st counted value N1 of the above and closes the phase 
doubling loop formation concerned, it falls to the timing of the 2nd counted value N2 of the above, and the phase 
doubling loop formation concerned is opened. 

[0073] Therefore, while a loop control signal is in a high level, feedback control of phase doubling circuit 80' will be 
performed, and as shown in the (G) stage of drawing 1 2 , it will change in the direction in which the output error level 
of LPF83 in the feedback loop concerned becomes small, and, as for the loop formation concerned, the so-called 
phase lead-in will be made. When this phase lead-in progresses, the loop formation concerned will shift to a lock 
range, and the phase lock condition that an error signal is stored near the desired value will be maintained. The clock 
WCK for a store is set by the phase of the playback clock RCK in the high-level period of the loop control signal in 
front of the store of this new data in this way. 

[0074] When a loop control signal falls, it is opened wide and a phase doubling loop formation is a reference signal V0. 
Adder 7A is supplied through LPF8f. LPF8f has a predetermined time constant and is a reference signal V0 here. Even 
if supplied, this is not immediately transmitted to adder 7A as it is, but it is the reference signal V0 exponentially. 
Adder 7A transmission of a signal which approaches the shown value will be done. 

[0075] In this way, the output of LPF83 after closing of the loop formation concerned presents a slow change as 
shown in the drawing 12 (G) stage by *1, and is a reference signal V0. It will reach to corresponding level. Since the 
clock signal WCK for a store is made by this to return to the frequency and phase (namely, center frequency which 
becomes settled with a reference signal V0) of a proper by clock generation means slack PLL circuit 70' for a store 
after carrying out for a while from an additional recording start, it will synchronize with the playback clock RCK only in 
the part near [ to the old data of new data ] the knot. 

[0076] In addition, also in the (C) stage of drawing 12 , and the (D) stage, the phase mode of the clock WCK for a 
store and the playback clock RCK is shown roughly and typically. The slash section given to the clock WCK for a store 
is a reference value V0, without carrying out phase doubling. It is shown, respectively that the cross hatching section 
to which it was given by the clock WCK for a store that the phase becomes settled in the corresponding amount of 
phase shifts is doubled with the phase of the playback clock RCK. However, time of day t4 in the clock WCK for a 
store While it is [ subsequent ] for a while, it is drawn so that this cross hatching may fade gradually and may 
resemble the original slash closely, and the mode which moves from the phase of the playback clock RCK to the phase 
of the clock WCK for a store, and dies is shown. 

[0077] Since it is adjusted so that the phase of the clock WCK for a store may adjust only a predetermined period in 
the phase of the playback clock RCK by written in data from front reading rather than the store of new data also by 
actuation of such phase doubling circuit 80' New data can be Written in a disk with a bit [ having maintained the 
continuity of the phase of the bit clock of written in data ] clock, and continuation playback of the written in data 
concerned and new data can be carried out smoothly, without disturbing the synchronous operation of reading data at 
the time of information playback. And in this 2nd example, since it can consider as the easy configuration in 
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comparison, it is advantageous in respect of cost etc. 

[0078] In addition, processing of CPU9 for operating more than is shown in drawing 13 and drawing 14 . According to 
this, it turns out that, as for CPU9, generating of a loop control signal will be permitted in subsequent step S6' at 
timing generation circuit 88' if the 2nd sink frame is detected by step S5 f and it shifts to step S7. Moreover, it turns 
out after step S7 that step S8 and S9 in drawing 8 and drawing 9 are excluded, and it is made to perform distinction 
processing of the 2nd counted value by step S10. 

[0079] Next, other examples are explained to the pan by this invention. Drawing 1 5 shows the outline configuration of 
the information recording device by the 3rd example, and the same sign is given to the part equivalent to drawing 6 . In 
drawing 15 , the information recording system is improved to the configuration shown in drawing 6 . That is, encoder 
91 A is equipped with two, a reversal output and a noninverting output, as the coding output. These two coding outputs 
are supplied to switching circuit 91 S, respectively. On the other hand, switching circuit 91 S reach, and supply 
alternatively any one of the coding outputs of another side to the power control circuit 92. 
[0080] Buffer circuit 91 B incorporates the reading signal from a regenerative amplifier 61, and supplies it to 
comparator circuit 91 C with a predetermined time delay (an equivalent for example, for 3T [ for example, / equal to 
the minimum pit length Tmin ]). Comparator circuit 91 C answers the comparison test trigger signal supplied from 
CPU9, compares the value of the output of buffer circuit 91 B with the value of the noninverting output of encoder 
91 A, and when both are in agreement, it supplies a control signal to switching circuit 91 S so that the reversal output 
of encoder 91 A may be chosen. 

[0081] According to such a configuration, in case additional record is carried out, it can avoid becoming the data 
pattern which the tail of written in data and the head of new data are combined, and fault produces. The operation 
effectiveness peculiar to such 3rd example can be explained in full detail with reference to drawing 16 . 
[0082] In drawing 16 , the written in data shown in the (A) stage are delayed by 3T by buffer circuit 91 B, as shown in 
the (B) stage. The noninverting output data of encoder 91 A are time of day t4 like old explanation, as shown in the (C) 
stage. It sets and begins to be incorporated in the power control circuit 92. Time of day t4 When it passes, written in 
data are time of day t4, as it is shown in comparator circuit 91 C in the (D) stage, although it will break off. The 
comparison test trigger which starts and presents the pulse width of the 3T concerned is supplied from CPU9, and 
since the written in data of a buffer output delayed by 3T are inputted, the value comparison of this input data and the 
noninverting output data of encoder 91 A will be carried out. That is, tail 3 T parts of written in data are compared with 
head 3 T parts of the noninverting output data of new data slack encoder 91 A. 

[0083] If it judges that the value of comparator circuit 91 C of the data concerned corresponds, will carry out switching 
circuit 91 S, the reversal output data of encoder 91 A will be made to transmit to the power control circuit 92, and the 
record gestalt by this reversal output will be continued henceforth. The data after the additional record shown in the 
(E) stage of drawing 16 express the mode in this case. On the contrary, a judgment of that the value of the data 
concerned is not in agreement maintains the condition of carrying out switching circuit 91 S as they are, and 
transmitting the noninverting output data of encoder 91 A to the power control circuit 92. 

[0084] It can prevent the head of the new data combined with the tail of written in data and this serving as the same 
value by this. For example, it will become the data pattern with which 14T are covered when both data are combined 
simply, supposing the logical value 0 similarly followed 7T [ the case where the tail of written in data covered 7T and 
the logical value 0 continues ] as for the head of new data, and a logical value 0 continues. The pattern with which 
these 14T are covered and a logical value 0 continues is in agreement with the pattern given only to a synchronizing 
signal SY in this example. That is, it means that the same data pattern as a synchronizing signal SY was accidentally 
formed in this data bond part, and will become the factor of incorrect detection of a sink detector at the time of next 
information playback. 

[0085] On the other hand, in this example, since new data are made to reverse compulsorily in such a case, it can 
prevent and have the pattern formation of the accidental synchronizing signal SY, and incorrect detection of the 
synchronizing signal concerned can be avoided. In addition, although he is trying to reverse the logical value of new 
data when the head of the new data combined with the tail of written in data and this in this 3rd example is the same, 
you may make it change a value which does not change the contents of data substantially like this reversal process. 
[0086] In addition, although it explained so that new data might be stored in each sink frame of head recording sector 
40T by which additional record is carried out, it replaces with new data and you may make it store dummy data in old 
explanation, as indicated by JP,9-2701 71 ,A. Moreover, in the above-mentioned example, although DVD-R was mainly 
explained as a record medium, this invention is applicable to the record medium in which other additional records are 
possible. 

[0087] Furthermore, although the sink frame alignment signal SY was mentioned as the example as a specific 
synchronizing signal, it is also possible to realize this invention by making into a specific synchronizing signal other 
synchronizing signals allotted for every predetermined data block of different amount of information from a sink frame. 
Moreover, although explained per [ which makes additional record to the disk which the old dummy data as shown in 
the record end of the old data at drawing 7 was made to follow, and was recorded ] mode, this invention is realizable 
even if it does not prepare the consecutiveness section like this old dummy data. That is, considerable effectiveness 
is demonstrated, even if it performs phase doubling in the sink frame in which the old data are stored and is made to 
perform synchronous doubling of the clock for a store of new data. 

[0088] In addition, although various means were restrictively explained in the above-mentioned example, it is also 

possible to change suitably in the range which this contractor can design. 

[0089] 

[Effect of the Invention] As explained in full detail above, according to the information recording apparatus of this 
invention, the record gestalt to the record medium which makes it possible to carry out continuation playback of the 
data followed and added to written in data and this smoothly can be taken, without disturbing the synchronous 
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operation of reading data at the time of information playback. 
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(21)tb«#-^ 


fftsmo-eosi 


(71)ffllffiA 


000005016 










(22)tB«0 


¥JS10*F(1998) 1£14B 




mscffianK an i t a 4 s i ^ 






(72)&9!# 


j&bb an 






















(74)f^SA 





(54) H»!<Z>«ft] flRtEflM 



(57) [Still 

SL-r c <t u < w&t£t-$ t z tiiz&m l x iiie * titc 

* <t « H»(=il«m*-r « c £ * RTffei-r ftlEftJi 

SKB-efe*. *SBi::i*. 'k-t— * <!:tf>|5)#Hb££:L 

a^^«#*±fifc-r-6»affl^p^/?^|5iB^a (7 
O) E»«»A>&S^*^— ^*K^»or*ai3l 
t — $ (7) H #i m O u y 0 £ H ± L S ± ^ a ^ ^ ii^- 

*±nJc-r*^p^^s±#s (es) m&mtnv 
ffiMS^s (so) <ta<»it**i&o 




(2) 



1 1-203785 



x. 

mtm&m m^o m^oms £ mzm± o □ * o mm 

<Dm$ iz IhJ m £ i± £ ttti lE^IS; <br % 

**-r sc±*»«£t*«me»*i. 
^cD{^Lmzm^w&m<? □ ?9««0>«tfi£njiiid-t*6 

CtS««i:t*BI*« 1 *fc(*2E«<Bt«RE»R 

So 

[tt*ff4] SJE&«1H«*KI4* MIESaim^P^ 

— * *ii»E»r6-fc(D^ie«:tf|«E»«IB-t?*o 
T\ 

WIC^S**^— ^W^WEWT— *a>3^0)5E»fCE 
l»Elt«*lftl=J:y«E«Jlx— *»0>«fclBE*B^ 

£*-r * c t s»«t-r*««E»«« 0 

[00 0 1 ] 



7>X (WO : Write Once ) fi-¥>B— IBHrfcfilflE iff 
aSttltfS'J?^*'^ ( RW : Rewritable) S<D 
ftx^x^<Dtt*ia»E»^lft«:E»a»(c««SE» 

r«flraE«SB(=Biir«. 

[0 0 0 2] 

[&*(Dftffi] C(D«a>1»«E»S6*C*5L^T. iEAOfB 
[0 0 0 3] LJ*L&*<&. RI=«IBTr— 

#at?iiE*fci*ia»E»stt-r«*- »asf^a>«* 

[0 0 0 4] Z0>tg£\ Sft^r— $Eft&ICf#b*l67 ? < 

■e I* a n -r * x ^ a>nn ^- * gd isiJttffl * p v o * 
* 1 oa>«*MKttsaciCcfc y«*gx-*a>»#&**ifc 

f^^C^Lt, fte<Z>««E»KKlc«>: yi6E£tro 

c*i?>««E«»iB*<ra«a>ta>-e*o 

fct ltt», SiJfiO**3S3&^&*E»B#lc*5ixr8affl 

t *<D'&ffim$Bi7-$ t tfSZ&ZtxX t * 5 d fc £s 

[0005] BESt-r— *(DHH«»^P^^«*a>W^l= 
li. KMf£A*i:t-6PL L (Phase Locked Loo 

<SLf :tiS4. -tfl>«*. KWi^-^cDIsiflSffl^p 

[000 6] ^r-f X^ir^^iX^H^^— ^(4. 

hSSotB4»0)§Sf- $ ?'p *y^|-oiNT(DlHl 



(3) 



1 1 - 2 O 3 7 8 5 



wa^-* i=««i=iE**ifc»3eigjBi«*t 

y IBifttfffcttlHIKlcW Lt** < LT L£ 3 C <t <t 

<D«t^L/—-Vlc*5lxr(i3RSiJftHli-C«>*o 
[000 7] 

kz*>\*. in&n±#fizt$i*xiSEWr-~ zommmttt: 
iirzt u < m^m?-* t z hictttt LriBEStifc 

fSC^ICfeSo 
[0 0 0 8] 

iz. *mBx\z±&*£f§\t. tmtmnw&mT-tiz'ik 
i§s t*t p ^ ^ ±*f si , mtEtefttt 

[0009] ±Effi*8EftSSI*. IMW&SIt*— * 
$:7P^§lc!f$SB»!«^*<e£;K£T 

*«rlE«SB««#a)«tti*W 5>*(=IC«LT1»EW 

[0010] ±E««E»»«i::j3i*T\ ttBttfHlft 
ffite&SJ: ytta>p|r3t»IBII=*5«+*flE»ii»-T— £fr 

£>i#£>*isi5±^ □ ^<7m^-^mi(CB?iE«affl^ P 5/ 

E*«EBk*«l=J3l^r, ttEffifllliS^KI** WE« 

&m<7oy? m^omu &mm±<? p ^ m^cnms 

f=HJB*l*fca. Rfr3E<0»3Ett*t,orWE»affl^P 
^^«#STOE«affl^ p ^^^«^H:»cH«a>S«iBt 

[OOi 1] *«B^(zj;-5)3saii, Eft«f*0>« 

\Z'&m-?Z>%\^r—$ SttftOEflfc-T « - <b (Dp! 



«4III«E88IT*oT, «rE»aaf J r-*a>5%a> 
tt#«lc cfc y «rE*JS^-* SfWfil £ WESMBt-* » 
[0 0 12] 

{%m<r>mmmm^ jut. **i»a>»5Effy£EiB£# 
iL^sacKwt^c iatoE««m«:Ef*ift 

i*CD 1 o<t LTCDD VD-R (Digital Video Disc-Rec 
ordable ) (c««t*#iit;IB(Z)-«M«:«iai^*--7 

[00 13] DVD-RlZ»LTff3b*t*Ky8TiE«ia 
li, ECC (Error Correction code) P ^ £ ^ CD 

1 fz^tiST-^-tr^* £&lcLTff2/££*iS 0 dv 
D-R(ZE»S*l«)IH««f*. H 1 (Dto&T— *-tz<7$ 

2 0 £a»fi*fc«5Jifll£*Ji& Lt«*^i, 1 o(7> 

^r— ^-b<7* 2 of*. -ta>5feaa^e>. 

0>BBttfiK**-r I Dtff8 2 1 t. I D««2 1 <0 

«y *UjE-r*fc«>a)I D«*»yfTjEa— K (IE 
C : ID Data Error correction Code) 2 2 <b „ ^{fc^r— 

tt^r-f X^lc^Ea-r^^ifcitllWSS^^-"* 2 
At. "f— Z 2 4l::fcrtSx^ — &tztt>om^ 
— ttasa— K (E DC : Error Detection Code) 2 5 £ 
jW« ICE * ft fc ? a * * t*— * 1= * y * *u * • DV 

S C fc ic J: tJE»t-<#H«IIA<»*4*i4. 
[0 0 1 4] Z(D& 5iZ<7$ 2 0 It. 02^ 

oizLXEccjavocDm&izmmzti&o ti)#>iz. 

mZ (A) {ZTjk^Hx^^oiZ. 1 -O(D^—^-\l0 9 20 
£ 1 7 2/W hSlCtfSIU #«**l*:Tr — * (JUT. 

:liSf-^P'^3 3t»«) ^^ti-FttSiS* 
ifi] leafed So f5t4<t, SH*IpH::i*i 2*rCD^— £ 

[00 1 5] ^L>T?. Hl2 (B) K^tlS 
T — 3 SlZ^tLT^tL^tl 1 0/<-f h<Z>EC 

QP^^m (P I (Pality In) #-£§-) 3 1 SSiy^T 
So ECCf*m^-3 1 ^f-^P'^3 3W 
mizttlmZti&^tlzj: y % i ocdiTjE^p 3 

«^^tLS 0 COaB-CI*. 1^tIT 
IE^P 3 4?!)<Sig^(S](C 1 2^T3t-<^HSC<t 
So ^Lt, Z(Dc):5^ECC^3 1 totttmttkm 
it. if—**?* 20(7)1 6fi^yiS^HSo 

J:y. 1 9 2*7<DniE:?P^3 4aq#£*L£o 

[oo 1 6] m 2 (b) iz^^r(*^^>ic. ±i^Ltc$p 

* 1 9 2*T<DI7IE^P 3 4 A<Sit^rSllcafe^<^ttT 



(4) 



ttfflW- 1 1 -2 0 3 7 8 5 



(OECC^ (PO (Pal ity Outm^) 3 2^WD 

-r&o ttfc. Eccne§3 2it ±ffiniE^p^^3 

[0017] ^<U, 1 SIKDT— *-tr^£ 2 0£# 

tn^Ecc^P"^3o«^Mo tefc\ ia± 

[»1 ] (172+10) /Uhx (192+16) ft 
= 3 7 8 5 6/\>fhtfe^ C<D5*>. mtR^— £ 2 4 
14. 

[&2] 204 8/Whx 1 6 = 3 2 7 6 8/Wh 

[00 18] 02 (B) (CfclNTI*. ECC^a 

7^3 0Stl«tSft1^-f K0f-*C TD#. *J 
tt*«»*fcLTl**. r d 1 . Oj (41Sift 

mo*ijlciEg£;*xTl,^ 1 /<-f htf}^— £ ^^Ltfc 
y, I'D 19 0. 1 7 OJ I43I 1 9 Oft?fl 1 7 0*iJlC§B 

ECC^fi^3 1 (4. S 1 7 2 3FIJfcL*L 1 8 1 9il=EB 
£*U ECC^3 2I4SS 1 9 2ft&l^L§£2 O 7ft 

lcffiE£;h,£c<t ttt*. 
[00 19] SbC, 1 oc^lTiE^a 3 4 14. D V 

(B) (C^-f ECC:?I=J^30I4. ECCfi 
ft-S§-3 1 t ECC^3 2 <t<D^^^^t?cfc^(Cffi^ 

**isa>-e, 02 (b) icfcuT7K¥;£(a]icafcA,-ci^ 

T— $0>8TIE£ ECC^3 1 T'ftlV [22 (B) IC 
^TgiE;*ft{CftA,T*L^^r — $ 0>fTIE£ E C Cttft 
^3 2t'|f9^^t^^ C*U=*y. (22 (B) IZ 
E C C ^ 3 0(^(Cjfc>l x "C(4. 7K¥St/SM* 

Jj5(DCD (Compact Disk^lcjEl^ftTL^s!* y ITIE 

mm i ~ bt l r . cfc y si * ( c is y ti je t < x* ^ & . 

[0 0 2 0] Z<D^lCO#§$^-r^xt. Willi, 1 OO) 
STiE^P^^34 (±izHCDJ;5l^. 1ft^(DECC^ 
#3 1 ^#A/-Cf+ 1 8 2/W hCOT— ^ iI«L 
TDVD-R±|:IBg*tl^ 0 ) *><. ±XDVD-R(D 

1 M(D E C CW8f 3 2 i:» It 1 aW h©f 

—$mmvLfrui\ tot, ftwrcwfC-r&Eccn 

»*3 2tffllxTlSy»IjEtff*tf. fc<tx 1 OCDtTIE 

o T IEfitlC||^-r 6 C it A<T- * * 0> -C fc £ c 

[00 2 1 ] mECC^D 3 OCODVD-Rir 
»-r-6«*MK»^IBf*. (2 3lc^^tL^o ttfc. I23 

leaser. ro#. * j u:TlS»**ifc i /<-f hf- $ 



i*, [22 (b) fc^>iN-ci5ii:<}ss*H/i=ta>^i5i-T* 

fc£o ECC?O7^30li, 5ff. 0 3 0g±PfelC^ 

ft^ttT-r — y — ^aF+L4o -tti=ct y . B3o> 

2f3SC:3£d*l&J:5(::« 1 6i0)bi]~f^>^t^ 
=>— ^O^'-tz^? 4 0I4. 2 3 66/W h (3 7 8 5 

6/N-f h+ 1 6) <D««*frt;cifctty. ccd*ic 

(4. f-m>2 0, ECC^§3 1 XI4ECCn 
S^-3 2A<;g«ELTl^4o (IL. ftl/3-f-(>^9 
$ 4 0(D*BBI=l*. T-^-b^ * 2 0i:M^) i DflMR 

2 1 ([2 1 #BB) *><I£g£*l£o 

[00 2 2] CCD 1 OCDU=J— x-f >^-tz<7 ? 4 0(4. 

E!3<03lSSlc^StiScfc-5(c. 9 1/ W Kfl)f-* 
4 1(c$hm**u *^i:A^yHWln**i4. -ta> 

14. 8-1 6Mss*u m3<nwLTmz7jz£tiz>± ? 

ic. * 4 i &i/fO)'N7ySi:y>^ ^ b~A4 2 

*l*>o l£&&(4. 10(Dv>^7 7b-A4 2 

A^yH 1 <t^— £ 4 3 <t icj: yffifi£^H^c<h <t 

ftSo n0y>^7b-A4 2<Dtf$Bgl4. 

[^ft 3 3 91/\>fhx 8 x (16/8) = 1 4 5 6ft 
*;Utf ? h (IL, v>*HMB**tf>4± 1 4 8 8^* 
*JHf«> h) 

$Mr^*4 0l*. 26f(Dv>^7U-A42$^t- 
[0 0 2 3] Ja±ttBHLfc«83l7^ — HnftoTD 

VD-Ri:««EI»t4cii:*iJ, £l£t1i$K£l5£ 

(B3#l) . 7c(?)ECC^P'^3 0jS5ct4C<}: 
tftfc*. ±SftLfc*3ftJi*«F»yiTjEtfroTllHBt 
3E«(cW±-r-&ci:*<-e*So ^<Lt, DVD-Ri: 
14. El 3 0)STSi:** *l4«I: 5 *y >^ 7 
a>JK©-C?««A<EI***L4A^ *<7>fB£tl4. DVD-R 

[0024] 0 414. ^«fli«a>ia»«wtS5 ^ 

4(C^SLxr. DVD-R 114. feiSR5 3!)<«iS*L±fi 

£ 2£. ^;u— ^ h^^^7 2ic|«»L^o^;u— ^ 
2irHt»5t*fcl*Sa (aSIt) *fcLT0>U— 9 s — 

**tr^*. y;u-^h^«v^ 214. L/-f-t-AB 

(7>*±;Tg«iJ^ bit CDttlC LT. ^>Kh^^<7 3l4. 

Jh/ci*ft. 

[0 0 2 5] ^;u— ^ V=i 2 14. ^f^{7OT 



(5) 



ftM* 1 1-203785 



a>HiEiHjiEiSjgic«is-r«)ja«isj -c&tticatos. 

|C(4. DVD-R 1 <&fB«&E*5j*-f 7 KUXtSffi*>fB 

[002 6] ^/)^^-^h77^2M7>Kh7 

i*. dvd-r i <r)ftm$\z^mm£ti&o 

£&*;lifJlcK(cff2jTlt (fBIS) **iTi**H*rtlB»1«K* 

S^tCD-efc^o -C/Ocko&fgil^-f SD VD-R 1 
(»««IEaifti:(i, ^t'-AB^ifctf^U-^h^ 
^7 2£>4 3 'l>£ — $fe-r^cfc5{C3tt*— ABA<D V D-R 1 

ABCDXtK*;/ hS P0>;*:££l4. EUfCjj^tl&J;? 
tl&cfc 7l^t£:£2*l£o :(7)7>Kh7'^3l: 

->zL^;U;^lcJ: y ^'J fcf h4 7M&tiJ£*i^CD37 0 u t" y 

I^ICSO'I^DVD-R 1 CO[nl$E^jmi?t)<fT^btl S . 
[0 0 2 7] l^^vO 2<tCtllCS^^*tlS 

->>^ 3? U— A^iJCDT— ^Mtfl::^ > Kh7-^3l: 
IfcritStiS^'J tf-/ h (J*TF\ LPP (Land Pre Pit) 
fcfTTS) 4I4. H50)>D*»ll:iafi6t*ti-6o BSC: 
^F^n^J: 7(c s ^h^*;/? 2ICI4. ^<D«^i|>^ 

o T K» tBfflr fc * v > ^ 7 U - A im OT-^tM 

Mfi, it0y>^7L/-ACiy 1 40kHz (S 
[00 2 8] v>^37U-~A£>5fcIi{::l4. 5fctf)(D 3 izfc 

-<D[rI*I«^S YI4. v>^37U-A<DI^«A£<tSt::#) 
lc»i+e>*iTi3y % 1 4 TCD^^<7)|5J-^^v>tK;U^ 

*r-T£o ::t% ti4. 03<7)3f£mc7F£;h,S£57d: 
8-i summon— *3R$ijf=*jit4tr^ k^rkc^ 

"fSo AI4. 1 4 8 8 T(Dl^^^tl) 0 

[002 9] L P P 4f4. IH5ir_tfS)^^EP(r^ 



K hTV^ 2(::;tel^Tff2/££;ftdS<£*5(CLTL^ 

<fcl N T(4ffi$fc# @ (7)"> ><7 "7 U — A (EVEN7U- 
A) lC<fl<^37J4$&#g<Dv>^37U-A (ODD7U 
—A) iZCDfrl. P P 4 7b<JfcM£;ftS£5l::LTl>£o El 
5i:^UtliEVEN7b-A0^LP P 4*)<ff2fifc£;K 

fc#^£5FLr*>y. ±ffi]*a>#,i8*Enic»fii:-r«(aK 

(CI4L P P4^ffM^^l\ ">>^^U— AC05feHlc 
g£i£< IciB^tLS l P P 4(4. HJBJBi::R«t**i*t, 

LTi^-riB*tLSc*:3{CLTl^c A^SHItllfflLPP 
414. DVD-'RCDaBftSi±<7>T K UXtf#B£*§ 5 CD 
T?fcy. >^-fcr^*i$M£r*-<7>7 KUXtI$g 

[00 3 0] ZCDHS^bt^^Sc^dlC. LP 

P4<DJ&fiJcfiBl4* <fJl*— -JV^vV 2(CS^>i^tlS 
7 U— AT— ^ ^CDfHj^il^S YC0?B^g(-(5 
K»fc"3«t«>*Lft. J: *««IB«SSS(*. & 

±<7><J; a ft^ffi^RX/aiB»W«A<^***i^Ov>^ 7 
U-AS^iJx-* *><m£&£;ftS D V D- R £ »5 - <t 

So 

[003 1 ] 12)6 14. *^*ffi«IBftttlE<DttHn»J£ 
^tfLTL^So !36|::&I^T. DVD-R 1 OUT. * 

i:f-< x^ <t*F^) (4. x t°> Kyu^B— £ 5 0\z& ym 

(C^y tfpt7b<BB^^tLSo fa^CAttLf: 

Z(DLx— ifptel*. ai^T 1 ^ X^7(7)J5*r® (IS4#BB) |c 

m^tzttt iciBiiffiffticis i: fz«s<7>J5^* t*ot 

[0032] e^^ 7^^6 0 1*. a**^-s*t;ate« 
*»isJi»*rtiBLr*5y. ^Yx^^^(DJS»t3t^S7t 

1 Ic^i^^tiSo S£iit£3§6 1 14. mt&ztitzistt&m 

(BP F ) 6 2^^>LT0^-^;U^tli(H]SS6 3&tfL P 

P (^Ut'7h) «dilHlSS6 4izflt*&-rs 0 
[0 0 3 3] 0^^>U^tibIilS8 6 314. BH*«^fc±. 

4f4. Kfl»«^?)±iB^y h4S«aiL^a>«tB 
<t<ttrc. ^ut°^h (lpp) fa-^6 6ic^^ 

*lSo 

[00 3 4] ^7 PX h-^^UiS6 5(4, ^*37~;H1 



(6) 



ttfflW- 1 1 -2 0 3 7 8 5 



7 0icflMW*. *#**t60*:?;ufl^i4. b*|IM±* 

fl»l*. Mx5-i:*4?'J tf* hMOHS (±5 
Tig) l*? :tt'fe^o 

[003 5] P L L ESS 7 0 f4. 

iliS:?-<;u£ (lpf) 72<t. c(D^-r;u^£li^)ici^ 

CT*«JS»»SaHb*1±*VC0 7 VC073 
■r^^JU§§7 4tl:^otM^tl^)o VC07 3c7>fcfc 

y, p l l@s87 o^tu^it^^^ot ^m^cmi 

1*EI»8 0(C«tt**L^ o P L L|nlS§7 0(4. m^ffl^ 

[0 0 3 6] |?£ifl«SS6 1 ^60«M2*ifeRKm 
I4*fc. £f-^f3-^6 7, t*^ h^P-y^S±S 

7^—^6 714* ISBHI^tlCfctLT. 8-1 6Wf 

£Jj£L (11 fcL*L®3#RB) . ffiTc^tL/r^f— *I4, 
cpu9i-5ci^^ti^ 0 cpu9ii, ca>eai**Lfc« 

i:»LLPPfa-y66it sajitifc^'je^hi 

CPU9i:S^, CPU 9(4, z.a>zf*) \£v hlg^irS 

[0 0 3 7] ^Q^^W±H»6 8 14. KBMi»A<l§5 

*-r*to>-efey. -t<&asai4. is^p^RCKi 

LT C P U 9Sl/li|g^t?1±ie]2S8 oic{|t^^n^>o v 
>?*«SfciJ[p]S&6 9I4. K*«*(=**ti*»»5tB««^ 

<ttro>i5i«fl«^s y (d5#sB) ^^tb-r^o 
/^uxtt<Dv>^^tbfi^-s y' £3S£T&o 

>^1$fcbfl^-l4. CPU9&(/ISiffl*t5ti»8 0i:tt 
[0 0 3 8] iaft**>t*lHl»8 OI4. PLL@SS7 0^ 



*b<7>^ * ?;u«^|-{£*§l§Utt L*zJS§&ffl2 a^l^ 

WCKO OM^y7 h*TfiE£»«S8 1 f*fl&8 
1 (DttS2i«^-£-A*£ L±tE?P^«£ls)S&6 8^ 
b(DS4{7P«>^fitRCK$fftA*t LTfS#0>eft 

»=ccfcess«*siii*"r*tt«it«»8 sis 
«^<D««fit»sffliai*L^&is«ffla7-f (lp 

F) 83t, ■v t >^U7fx— ;u K^-T 5>^«^«cfl5SL 
t L P F 8 3c7)tb^m^c7>{I£^>:7;UL*— J\> K"f £ 
1f>^l//t--/l/K (S/H) Inl£S8 4<!r. +>->^;U7fx— 
;u KDK8 4<&aj:tj«^a>te£a-?-te*;/ Hit «inJW 

ii^t^t7t7 hiM[H]gS8 6<t, JjDg:§g 8 5 (DJlDSL 
tb*£-:£(7>A:ft<!: LSffi88 1 <DS*B#I = jSlt*»tl 

0)A;fr<7>?^CDl^;ft*> N --;££C P U 9 ^ £>(D;U— 

»«-9icici:ra«Mic»«»8 1 ^tti^-r^yu— 
v>^etb[iiaS6 9a>ai^v>^«itb«^i/ 

CPU 9rt^<7>fr|^(l^|C&^TS/'H[E]S&8 4<^(7> 

h*>^;u*— ;uK (S/h) *-f £>^fl^£3££-r& 
(affi**pi±lsIB8 0I4, (fcttfflS*S£e5o 

[0 0 3 9] C0)f&ffi$^1*l5l!»8 0(C*JLXTI4. AQ^ 
§18 5©tiJ*S8RtS<):5^-^X^ ^8 7i:»L 
■CCPU9^-^SI»l§SI8±LfciBd U\s—7ffl 

drli^P^I^RCKi (BiMKS tffift J£R8 8 

;U K0S&8 4ICJ: otf btl^>o -£LTA0g:88 
5(4. -t(D-9->^Hlt^-7-b^ h«4t<DiJD»(l(ZJ6i: 
fc7<-K/^^I^SX^f 7f87 £^Lt8tBS8 
ilc<ft*S-t£o ::-c»«S8 i K 
/<v9«tt, tt«»a(c(Si:fc»«ft. J:«BL<I* 
S»fiL«««a>«i:*^-b^ HKDJtaiWiS-tfPictt* 

fit) £»«S8 1 leprae 
[0 0 4 0] L^ot, zLti^mme 1 . GrtBltK 

S82, LPF8 3. S/H+h>^;U/1-x— ;U K0SS8 
4. 0D«88 5&t;*-^-lz^ hfi«^S»8 6. yU-^ 

<7*j®)|c4oT. S^ffl^P^^(l^WCKl4. £&JU 
— ^BHja^iS^e>^9BCc, ?P^IS±|e1E&6 3frl>(D 

(Cfi[ffift^1***lfcSaffl^P^^«^WCKI4. 
88 1 j&*c>»fflS*u tI$fiIEIt^c7) 1 — 
?9 1 lzfel+*«»*«»a>tf-y h^P^^<t Lt«» 
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[oo4i] *tz. mmm^vo jstfit^^a^-^ 
Tf&mmrfmms 1 icis^tu ^ins c 

[004 2] S/HS ^ 5 >?*£/dc[E]S§8 8(7)|$*ffi(CO 

tr^o ccrii5tO)El3{c#BB^ti^^ J ?>a:8- 1 6^ 
UD^fciT tztbCDft^&tfUZtl&o CPU9I*. W£ 

-^Mt4^*>, ±i£LfzECC[*m^-3 1^ECC 
Htf^-3 2^UDLtECC^Q^30Mtl)i: 

<ttf:^Ecc^D7^3 oic*tLT-<>£ — 
^JfelT^il^oTx:^--^ 9 1 ic-KiM-r^x-* 

ti£*U C P U 9 tff'JBft L7rP/r£tt> W == l/WM^m 
<^fctJ£*i.£o x>a-y 9 1 lz£i)m&M\zttmt£*i 
tz"f—9it. /\ 0r 7~ ft\W®&9 2lciH^>tt^o 

[0 0 4 3] /N*9- ftiftJ[e]8§9 2li. §&^E — KC:fcl> 
T\ x>n-^9 1 rt^il^tl^ft^tx — $\ZfcCtz 
[s-^-,<V-£mj£?&tzfr<DWi®m^Z§Z±L. U 

vOTv zfJtM u-if leap Lfc u^;K7)iEa^^^-r 

£fBit ffiU— +f&£>5$j£fi. ft^-ltx— £ in** 

I^LT^^b-l±t^^ti^c<t <t^^>o CtUcft LIjE^ 
— K(cfct>Tf£. y<^-mm\9im9 2li, x>=i— ^9 

<t^£&±u l>— ^-iEi?)[H]ss9 3\t. za)$mm j % 

iZfc C tzmmCD \lv*?T V Z?%$k U— tf (CSP L tz U^U 

[004 4] 0^^;u^i±j(elSS6 3CDtb*j^*:?;ni^- 
li^fc. Bt2HLt-d:5ir, x^ CD [5] leftist 

3§5 1l£. 20<nA^K7)Jl^^l^^St/{il^l^^^^. 



^^m^Hiaa^-a-racfe^ic^— * s oo> 

[0 0 4 5] Z(mt^fESSil<7>I&fEi::o^Tt& 

[0 0 4 6] *Hte#](CfclNTI*. H70> (A) SlC^ 
£*x3£5ic. IBx— &<?m 7 B#(c. £ RIB 7 s 
-^il?ECC^P7^3 0 ECD&fCEStl&^E 
CC^P7^30 TCD5fcSlUP— 5 s -f >y-t2^^ 4 0 T 

icfcit^m 1 v^7b-A4 2 fo>£^— 
isr-s^ ^r— $ (jut. rays— r— * 7) 4 

4*. y^««SY4tf»lSt4 I D««2 1 tit 

[0 0 4 7] ^(Dcfe^fe^©T*^**l/=IB7 r --^S]^5S 

telB*A<*-B-e>*X*i:. CPU9li, S8&1/BI9IC^: 
**i««k3ttiE*DE»««*S!ff-r*o -Tttt)*. CP 
U9I*. iUDGttn«fttl«l=B«Lrftr. k^-k 

CPU9li, x>zi — y 9 1 frh&XtS^—Z 

ft i * - 5t tst is * j u <t <f * cfc a i c / ^ r? — $i » (hi ss 9 

2^*l^l^-^, 0 

[004 8] *t>T?CPU9li, IB'r— ^CD3^>. 
COIBt 1 — »3b<IEtt$ tltl^L/a-f ><f-b<7$ 4 0 
EttftlRfH I D««2 1 mm I D«$g 

?S2) 0 ^(DMSIi. 73-^*6 7(7)i±J^m^lC^O 

$^ECC^P«^3 0 E(C*5lt-&«»(DU=i— r -f > 
4 0 E(Df- -SK7)5fegi«]{Cffi*ttfc I DW«2 
1 3&<*-r*ifeA<N#*6T?fc-&i: L, -^tLlc^l^^lNTIB 
^S-r-^ 4 4)!)<sBg^tiTLN^ Ua-f^ >^-tz^ 

s 4 o T(D9tmm\z^^itz i Dtt$6 2 1 *><7F-r#ife*< 

(N+1) fife-e.fcSi:LTl>4o 

[0049] n mmiz & i Dti$g 2 1 *<*£d}£*u 

*t (H7 0>l»*Jt1 #85) . SRNS*6lc*HC-r-5 1 
Dti$S2 1 i:?l^i^TL/3-f>f >^-tr<7* 4 0EC 

3) o fit, CPU9fi, (n+1) #tfe(::*ii£-r£ 
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£ (Xt'^S4) o X^r-v^S 4l::fc^T (N+1) 
mmzttfcir& i Dfit*B2 1 b<&th£tiUi^£it. * 

[00 5 0} ^=rV^S 4(Z&l^T (N+1) #*fe(C*t 

, c p u 9 lis <$mi*&mmi%£%& (n+d 

StfcO I DttSB2 1 Crttlfcfa l^'ir^ 4 

f'>^S5) o ^UBKIi, CPU9lt (N+1) 
StfeCO 1 Dtf*fi2 1 ^&&[Cfclt£^g^2 ^><77 U 
-A4 2 S5feSlCDl5l^^S Y<D*$!±JlI^S Y' £v> 

[005 1 ] :?lti2v>^7b-A42S» 
(I2]7C0B#$IJ t 3 #B5) . CPU9li, S/H 

312 37 U— A 4 2 SO&^lcfogLT^a vOW 

(T^^S 7) o 

[005 2] S/H^-f 5>y±lilcSlSS8 81*. 0»J*.lf 
d 1 0<7)$Q<f8/££*i£o El 1 Olcfci^T. S/HH 
5>y4*BB8Bli, ±IBWpJfg*«^&^^>>^« 
£blH]SS6 9/)>^)(Dv>^«a3<l^S Y' £A*£-t£A 
N D(HlS§8 A N DES&8 G <7>tfc 2)ft^- £iz V KA 

^□'V^8 F 1 (DQih*m j %$:fc& i )'tev hA^&tf-f 
:7jUA2)£-f 6£<t tlz? a ^^H^|5i»6 8^b 
h'J A^)^-r^>^0>^ 8 C<t. 

^^>^8C0*^> hffi<tp^S<7)m i ntta> 
-»*'J3tS:tT5 8R 1 <Di£«« 8 CM 1 *J^>*8C 

L^(D-a*ilStb^*±fB7'J ^^7P'V^8 F1CDU 
■fey hA^^tt^-r^^2(7>itK§§8CM2<h, C<7>m 
1 (Dtb«»8 CM 1 <D-ftLmfeihJ)£-*Z V hAJltLm 
2(Dit«c*8 CM2<D-£&¥"J^tfJ*£'J-tz*:/ hA*tt 
^SR7'J'^7a'^8F 2 £(CcfcoTfllJSc*:|x£o- 
S R ^^8 F 2(7)Qtfci*)rf>^f*. S/H0 

S&8 4^0S/HH = ls<?m j ^ti<3£££tl& 0 

[0053] zcomfRi-tei^r. a n dihJSSs Gfi, I* 



ft o fc<D(= ICS L r ±i 0 > h »tt £ BflMrT £ d <t <>: ft 
& 0 i£$£§S8 CM 1 I*, 2jO>£ 8 C0)2)^> htU^tf 

UyZfS F 2£-fe-/ h*Sllw-r^o f0$^O^8C 

otitis h*<*^rcitt;i:. 8 CM2(£=si££i f t> 

vzfyuvJa f 2ii. s/h*^s>^i 
^-£. IS 1 KIN 1 ic^uxr5:* ) Ji(fm2^^> 

MiN 2(c£a\T3x^T(f ^Ccir^ft^o 
[0054] ctoTSR7 l J^7 e 7P77°8F2(DQtli 

*fr£>l;fc. @7(D (F) iftl;***L^J:5JS:«0S/ 
HH5>?ll^«4^i). ftfc. 07lc^£*i6 
cfcdK. ±IES1 KflN 1 li. ^2v>^7b- 

A4 2 SlCfclt&IByS— 'r— £OH5>l*J*4 0/\V h# 

icffla-r4«t**i, ±tzm2**?i' hin 2 1*. m2 

^^tt^> e *«r*L«. 7t)0>^8C^<mi^^>hfi 
N 1 lzmi-&$<< 5>^l*. |2y^7U-A42S 
iC^lf^lB^^— t"— ^04 0/nV K^OIS^A^T L 
t=B#£(C*H£U 8 CA<K2*^> H1N2IC 

^-T^^-r S>^*(*. ^2->><7 77U— A4 2SC^It 

4 6A>T h^lcffl^-r^ 0 fit, K 1 &1/|622j^> k 

fiiNi. n 2j&Tj**iz>(»miz. ±&Ltzmizmz>-?* 

> hfl^iiifi^MpI^lc Lt^trt^^'J 8V1R 
[00 5 5] CPU9t, ttitt^Ri: LTI2 v 

1 ^J^> hfilN 1 (C^LTl^tL(*\ CPU9I1 mi(T> 
(E) Rlc^^n^cfcdlc. ^WIW«^SSC*>± 
if. x>r 7 £tr<iL^g^^i±iH)S§8 ocd-v"— /K;u 

[00 56] "tCD'ik. CPU9(t ^ ^>IC^-C0±lO> K 
Lr^R*0> KteA<±ffi« 2 hfSN 

2iraufc^S^**'JSi|-r& (x^^^s 10) o 

t (H7 0B#^IJ t4 #BB) , CPU9IJ, ^l^#R<h L 
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mmiZfc[,\Tlt. CPU9li, I>3-?9 1^bOA 

<7Tv?60(Dir4 7.0 1 — (T>WM%(T>^^ $L\t £ 1± 
5&!Bfi^- K(cyN 0 7-*|ffii|p]S8 9 2 £ Q 
[00 5 7] C^UC^y. X>=i— ^9 1(Dfttl"r — $ 
<Dz>*>. 1117(7) (H) PSlcHIS^^^tL^cfc^^^lSm 
2v>^7L/-A4 2S087/W h @ lU|i$(7>^— £ *)< 
A^-ftlftlES&g 2IZ^tJ^^tLT ? <X^ 1 (CfEfS^H 
&C<!: 07 (H) S(C/^^T^^^^X>=3 — 

**9 1 (tttii*^-*!;*. — fr]ftJ[e]S§9 2fCfc&£;ft 

fcfllslSS 9 2 C7>tt5 *) IC Sfcfc S *LT l^C t Ztf L T I* 

6 0(DBB^5t^lf±/N 0 ^ — {ClftSL^Ii-^^li. t^X 
^Jttf>tlt$gfE$t (^*^-^h^^<7) ^K^'V 

WXfo&frZ>X$>& 0 

[0 0 5 8] fr< LX&T — $(Dm£&frtfffite£tltz 
mt. CPU9I1 X>=3 — ^9 1 (cIe&'T^ 

2) o ^TLT^^^lg^tcii^^^^ST^-^^sEf* 
£a**£L. **7 L*=i§^C:l;i. IHft^T^(7)g^^<t 
Lr. ^iS^r— ^0i^ECC^P7^ 3 o<7>#ic§e£ 
ti^^ECC^n*>^ 3 Otf)$fcgiUP— 
£ 4 Olz^if^^ 1 isl/<7 7ls— Z&RZfm 

2 is is? y is—i±(D^— / ?U(n 8 6/<>f h#c:*tj£-t& 
tt$82 1 1 1 &\z%f&7--$izm-txtm?z> af^ 

^S13) o O.CDmmi£. 9t&Ltz\B J r--*<Dmm7 
[00 59] Xf7?S1 3|:<t y 158*17 B#(DttJjl]to 

cpu9ii, x>3— y 9 1 frt><DAJiT— $\z\&ir& 

^^-ScdISIS^ u^;u <t ft -5 <fc ? d/^-MSPIsIK 9 

4) o C o LT. «r-r— ^0>iiADlH»«iaiA<»7-r*o 
[O060] ±3iLfc<*:5lc. Sfr^-^c^^^HUifcfe 

H; >^{1^*><3§££*l£ 0 SXHIH1SS8 4 I*. S/H^ 

*>LPF8 3^^>(D|^^i^^^y^Ay-C^DS:S8 5 (C 

feiH-r^cfc^iftf^-r^o Z0<t^cpu9i^ yu— 

It^J:^^ ^^8 7**|»Lrfcy. S/H*-<5 
[O06 1] LWotS/H^ 5>yfi^|/><KL"< 



2><HtTS*U EI7CD (G) KC:^**i*cJ: oiz^mztj 
— K/\*^^;U— ^(C^SIt^) L P F 8 3 CDttl^X^— UK 

%mjv—zr\tnv5 ls>islz&'i=rLX. t7t'vhli: 
ttSffioc^^^ fr< LriM^a^wcK 

{t^(DB5 Ls^jismmizte^xn^v p^rc kowi 
[zstz^zv h&mmLtzEmiiLntz<£t>i!*i&<> 

[00 6 2] S/H0&8 4I£. S/H^>f5>^i§ 

9a>«s«»Le«*cti*jiiDK»8 5^«*rr*cfc£ 

ft^>o «tor»tt»8 1 ici±, 3b^4«»*i:^7-b^ 
[0063] fcfc, HJ7<7> (C) Vkl&lS (D) f&Clfcl* 

i*. n^^p^^RCKCom@ic^t)i±^^tirn^c 

[0 0 6 4] L^<itS^^i±lE]SS8 OCDKf^lC^n 
S^arx— ^a>t^v h^P^<7(7>mSCDS^1l^^oyc 

£nmizmmn<k7ir$>zttfx$z>o 

[0 0 6 5] *^BJiCj;^>iib<7)|^J6^J|z-OlNTlft 
SfltSo EH 1 li. *^B^(Dm2Hte^jlcJ:^tf$gfBli 

1. ^-^-b*v K*^lHlK8 6ar/S/H@K8 4S»L^ 
Tffi^c^tin>^o **U». P L L(n]S§7 0 ' I*, LP 
F7 2iVC07 3t0>mizm&&7 A/)<J*IBE^ tt. L 
P F 7 2(Di±J±){i^^-^CDA^l<!: Lta^fcti *JfI^£ V 

[0 O 6 6] * »l6*tLfc(affi^3h>1±EliB8 0 ' 
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iZfc^Ttt. V CO 7 3 dDtt ttt@iti£3§ 
8 2<7>A*lC<£^£;ft&<h g&ffl^P^ll^f 
WCK£ LT»iti**lTl*6o ^t@^^1±|5]5§8 O ' IC 
tJl*T(i*fc, LPF8 3a>aa«*jWMBS8 5 ' £ 

^8 7 0>aj*«^*. LPF8f^LTPLL|S5 

7 0 ' l=Klt4«]jr«7 AttfftA*^flMSS*l*. f L 
T\ ;U-?X-f y^8 7irfltlS$*l-6;U— ^*J««^- 
I*. *aL*:S/H*-r5>y±fiRIB»8 8tH«<D« 

[0067] <a«*3ht*iagS8 o ' iz^x , a«jt« 

S§82tf. PLL (DS& 7 0 * ICfclt^>VC07 3 (DfciJ^J 
(f^^P'V^WCK) <t^P^lf£[e]S&6 8 

l p f s 3Ritmz%sa 5 ' £ 
^tr;u~^x>r *y^8 7ic«$8-r^ 0 ;u— :7x-f ^ 

8 7f*. Ii*5§i8 5 ' aU**MHM«&tf**tt* 

VO (DL>-T4X^^S«^JIC L P F 8 f <^tB2j-f£o LP 
F 8 f $!&tzmmtP L LESS 7 O ' Cfc!t^VC07 

[0 0 6 8] ZO&oUffitfllZjS^T. ti«S§S8 5 ' (D 

a>(&ttB«#{&*tt;««8 2(c «fcor»&*i. ca>tt« 

.IftSlCEtCfc^-f — K/< 7f87, LP 

F 8 f &tffiDS3§7 A^LtVC07 3 *L 

I*. fi«HSlcjSi:fc»«S. <t«BL<lta8fi«B 
CO 7 3(CgS^-r^)C<t <!:#£ 0 

[0 0 6 9] L/:^ot, C ft £><iLt§l±*£S& 8 2 % LP 
F 8 3. *i*£S§8 5 ' , ^X-f >;f87, LPF8 

/n^^W^iiz^oT. S&ffl^p^m^wCKii. ^ 

gSyU-^/dcB#^^^,^m(C. ?P^«£[s)S&6 8fr 

[0070] *^c. a**«#vo *ii^-r^^5;u-^ 

X<< ^8 HzftLT C P u 9/><a>— 7*lfflUl-^-£*£ 
Ltcig^ (;u— 7MUfcB*) f*. 3ttS*1gJfV0 lc*tJS 
■T*»«fi (RttJS&Sc) AWC0 7 3{C»5ES*U V 
CO 7 31*. ^0K^n/:^IICTlM^ P ? 

S^b o ftor^-^smici*. i^p^ 

[007 1] ill, ;±8H-r-<^l*. L P F 8 f (Df^fflT 
£>£ 0 CCOL P F 8 f fi. ^X-f ^^8 7/)<lfi|iS§§ 



s 5 ' caaa«*i*?>»*flMiv<> ica«*«y«xt= 

t$\z. 74— K'W91t9£i*fB«8 5 '(Dtb^J^ 
0 7 3icm^-r^>^ffl^^-r^o C tilery* ^i^yu- 
*<£p^£;h^<£t§A^&^«^vO 

[0 0 7 2] Z(D««!E»«B(D!!iffl*, 1211 2 (c^^ 
ft£o (Hi 2I=£I^TI±. (F) fftlc^Stu&c*:?!:;, 
>U— ^SIfflI<I-^A<±IBSg 1 hflN 1 

IC. ±gEB2*^> HlN20>*-f S^^t^TA^ 

[0 0 7 3] Lf;^ot;i/-^»liI^<BU^;H:$) 
4R5k a*B**>1±lHll»8 0' ©7<-K^*;^HMPtfS 
fr£*u [31 2 60 (G) ig(c^^ti^>ct 5ic^a^^< — 

K/^^;U— ZflZ&\t& L P F 8 3(Dt±J^IX^— U^;u 

< tt&ysftizmitL. i 

<Lttaffl^n'^WCKIi, CCDSfr^r-^OS^II 
^ P RC KC0<iffllC-g-t)1±^H^o 

[0 0 7 4] ^M»*»*<£%T*<fti:. ^ffi-&5h> 
*a^:§g7 aic«^^h^o ::nPF8 f it. pft^O) 

j!id»»7 Aeai-r-scttftSo 

[0 0 7 5] ^< Lt^~ ;7(D|^J£&0>L P F 8 3 
<7)tii±)(i. 0 1 2 (G) = « 1 (=r^**l**5<ftt 

<7 ^ffi^Sfc h p l l ESS 7 o ' lcB*<z>««»;fttf & 
« cr*t?*>S*«^vO (crS**4"OJ8«tt) (cm 
!)wi±L^^tL^)(DT?. ^ 0>\B^—^\zn^-^>^U 

[0 0 7 6] #J3. El 1 20 (C) K&tf (D) fStC^o 
t>rt, lM^P'^WCKti^P»^RCK(D 

7^wcKl:tti*fcfl(i«lt Ci*0^^i±^tL^>-<t 
c^^. taffl^n-7^wCKictt**ifc^ax/\7f 
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/ \ v * t<ti A,t£ Aj t m*i x 7co>mmz pm o r i * < *><*o 
<»^*irjsy. □ ^ ^ r c k (Dfifl^ e>«^ffl 

[0 0 7 7] Lfce*i^1*IslB8 0' (DMfflCj: 
P ^ R C K^IICi&f Scfe 5 ICBWS *l£(Z> 

#libfE£ §L-T z t tt < ^s£«&;3T-£ chrSfrT-? <t £ 

[00 7 81 M, )U±<BiSfE£tt^fc#a>CPU9<D 

1211 3&tfI2i 4iz^£ti& 0 ctilCcfctili. 
CPU9li, 7^S 5i:J: oti 2 ->><7 77 l^—A 

t/s 9 ^^utxf'^s 1 oi:<fc-&S2*0> hfio 
[0 0 7 9] 2tei= % *#SB^(c£££ ^icte<7)^jfc#J£tfc 

wr*. hi sit. K3mmm\z^ifnnnRvit»ma>» 

*<ftS*LTl**. Ell 5dfci>TI;*. El6(cjK$n^« 

>3-^9 1Alt *<Z>«^t£i5*i: LTEIEta*t# 
J£$ctt;ti<i:a>2o£{i;L£ 0 CC0 2O<£>EF-^biiJ*H£. 
**l-P*t;W U/^EIS&9 i SdGy&£*t& 0 -X4v=jr^ 

SS9 1 sf*. -*&t/ite*<D»^bai*a>5*>^*r^ 

1 o£»«Mir/<9-iW»lH]»9 2lC«^^^)o 
[0 0 8 0] /\*'V^TlHlS§9 1 Bl*. *5£ii«|>S§£6 1 ^ 

&0S89 1 C(ct4^-T^> 0 itf£[El&&9 1 Cli, CPU 9 

*L*tt«*i3t h y jss lt/<77 

7(HlS&9 1 Ba>t±S^(7>fiIi:X>=i — y 9 1 A<&IEJ5lcfcii 
9 1 A0)£$Etil;fc£Jg«-r£<J:^;*>f •y^lHlSSg 1 S 

[0081] zcD&^t+mmz&tiit^ mutmr&vz 

1211 6£#RBLTBK**Cfcj&<-e#S 0 



[00 8 2] Ell 6(C^LNT. (A) JSC:^ £ g£ 
5^7^— (B) KlCjj^ilSJ; A^^tIhISS 

9 1 BCJ:ot 3 T«^»iIS**l-S D X>=i— ?9 1 
A0>#Slcdl*«r — (C) BWcsaF*i4J:?|=, 

(d) mzmztizx^izmm 1 4 icta%±*<y 

3 Tffi£<B/<;U*«£S-f h y tf— *><C P u 

^3(7)^^7-^ 7i<A^^Hi>(DT?. Z(DA^]f-^i: 

x>3— $f9 1 Aoifseaa*^— ^^*<«jtK**L€> 

:id:Wo »a*Tr— *a>**3 T»fc« 

'r— *fc*x>a— < Jf 9 1 A^IESIctiJrt'r— $<D9tm 
3 T»i:A<Jt«**L*. 
[0 0 8 3] hbRlsI»9 1 CI4. SK-r — -9 
LTL^Ci: ^*'l^*r^<t. X<<v?®&9 1 SSLt 
x>=i— ^9 1 A<Z>J5$cHi^T r — £ — *lffll|fiIS&9 

eh 6(D (e) gttc^df+iiiittiiasaa)^?— * 

^[Hl5S9 1 SSLTX>3-?9 1 A(7)^J^|Etb^T— 

[0 0 8 4] ztuc^y . f^f-^^It CtllC 
Ti=HorHii:<iiMoA<iii^rL^fcfc-r*fc. 

(Cffix — **ttftLfc«*tt. 1 4 TlCWpTli^flO 
AKf-^A^-^tftotlSao CO 1 4 TCI 

ionics Yicfc*(t^-^f>tL^/^^— >it-»-r^o 
y . ^^^7 r -^$^^ffl5lc^L^r«^w^c|53«^l■^s y 
tHi:^— >*<»***ifcct jetty. '&<om 
«Pi**r=*5i^r*»^ttttsB»a>iR*ai«>»Httt-D 

[0 0 8 5] ct^^c^Lr*l|]te^J^c^L^r^4. 

a*itti«i«se^s yo>/<*— >ff^fiJc^te^, toraiSfH] 

)W«^<Z>IS«ltii*lsl»-r-6ci:3b<T***o ttfc\ ccom 
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